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CLAIMS 



(57) [Claim(s)] 

[Claim 1] The multilayer substrate with which it is the multilayer substrate with which two or more 
layer laminating of a resin layer and the conductive layer was carried out by turns, and they were 
constituted, and the coefficient of thermal expansion of the direction of a substrate flare in the 
condition that the less than 10 ppm [/degree C ] polyimide film was used, and the laminating of the 
coefficient of thermal expansion of the direction of a film flare was carried out to said each resin 
layer was carried out [ degree C ] in 3 ppm/degree C or more less than 10 ppm /. 
[Claim 2] The multilayer substrate according to claim 1 with which the metal membrane 10 ppm 
[/degree C ] or more was used for said each conductive layer for the coefficient of thermal 
expansion of the direction of a film flare. 

[Claim 3] It is the multilayer substrate with which two or more layer laminating of a resin layer and 
the conductive layer was carried out by turns, and they were constituted. In said each resin layer 
The coefficient of thermal expansion of the direction of a film flare at least The polyimide film of the 
1st sort of the range of 2 ppm/degree C or more 5 ppm/degree C or less, The multilayer substrate 
with which the coefficient of thermal expansion of the direction of a film flare exceeded degree C in 
5 ppm /, the polyimide film of the 2nd sort of the range of 30 ppm/degree C or less was used, and 
the metal membrane 10 ppm [/degree C ] or more was used for said each conductive layer for the 
coefficient of thermal expansion of the direction of a flare. 

[Claim 4] It is the multilayer substrate according to claim 3 with which it is the multilayer substrate 
according to claim 3 which has three or more layers of said resin layers, said polyimide film of the 
1st sort has been arranged at the thickness direction central part of said multilayer substrate, and 
said polyimide film of the 2nd sort has been arranged at the surface layer part of said polyimide film 
of the 1 st sort. 

[Claim 5] It is the multilayer substrate according to claim 3 with which it is the multilayer substrate 
according to claim 3 which has three or more layers of said resin layers, said polyimide film of the 
1st sort has been arranged more than twoHayer at least and said polyimide film of the 2nd sort has 
been arranged in the middle of said polyimide film of the 1st sort. 

[Claim 6] The multilayer substrate of claim 1 prepared at least in one side in the condition that a 
conductive projection is exposed to a front face thru/or claim 5 given in any 1 term. [ two or more ] 

[Claim 7] The multilayer substrate of claim 1 by which said metal layer was exposed at least to one 
side on the front face thru/or claim 6 given in any 1 term. 

[Claim 8] The semiconductor device which has the multilayer substrate of claim 1 thru/or claim 7 
given in any 1 term, and a semiconductor device and by which said semiconductor device is 
electrically connected to at least one layer of said conductive layer. 

[Claim 9] The semiconductor device which is a semiconductor device according to claim 8, and have 
been arranged in the condition that a conductive projection is exposed to a front face in the field of 
the opposite side, with the field where said semiconductor device of said multilayer substrate has 
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TECHNICAL FIELD 



[Field of the Invention] Especially this invention relates to the multilayer substrate suitable for the 
semiconductor device of high density wiring about a multilayer substrate. 



[Translation done.] 
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PRIOR ART 



[Description of the Prior Art] In recent years, densification of the connection terminal with the 
exterior where the pattern of a semiconductor device made it detailed and was prepared in the 
semi-conductor is carried out steadily. 

[0003] The semiconductor device is shown, detailed components, such as a transistor, are formed in 
the component body 111, and the sign 1 10 of drawin g 8 is In this component body 111, the 

electronic circuitry is formed of the detailed component and the projection 1 12 of the solder for 
connecting an electronic circuitry to component body 1 1 1 front face outside is formed. 
[0004] The sign 130 shows the mother board by which it has copper wiring and the bonding land was 
prepared in the front face, the copper wiring pitch of a mother board 130 — comparing — the 
projection 1 12 of a semiconductor device 110 — ** — since a pitch, it cannot carry directly on a 
mother board 1 30. 

[0005] Then, the resin film 121 with which the circuit pattern detailed for it being with the 
conventional technique in order to connect a semiconductor device 1 10 and a mother board 130 
electrically was formed, INTAPOZA 120 is constituted from projection 122 of the non-dense pitch 
prepared in this resin film 121. ** — the projection 112 of the pitch semiconductor device 110 was 
connected to the detailed circuit pattern of INTAPOZA 120, the pitch was changed in the 
INTAPOZA 120 interior and the projection 122 of INTAPOZA 120 is connected to the bonding pad 
on a mother board 130, 

[0006] In recent years, since the number of the projections 1 12 of a semiconductor device 110 
increased, above INTAPOZA 120 has multilayer structure and the laminating of two or more 
conductive layers and resin layers is carried out. 

[0007] However, when a semiconductor device 110 was carried on INTAPOZA 120 of multilayer 
structure, the problem that the projection 1 12 of a semiconductor device 1 10 broke arose. 



[Translation done.] 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Since it is close to the coefficient of thermal expansion of a semiconductor 
device, destruction of the connection part by thermal fatigue does not arise. 



[Translation done.] 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] When the artificer of this invention etc. investigated the 
property of a semiconductor device 110 and INTAPOZA 120. the coefficient of thermal expansion of 
INTAPOZA 120 of the multilayer structure of the conventional technique was 30 ppm/degree C to 
the coefficient of thermal expansion (coefficient of linear expansion) of a semiconductor device 110 
being 2.6 ppm/degree C. 

[0009] Since the values of the coefficient of thermal expansion of a semiconductor device 110 and 
INTAPOZA differed when a semiconductor device 110 is carried in a mother board 130 through 
INTAPOZA of the above high temperature expansion coefficients, it turned out that big stress arises 
in a connection part, and the projection 1 12 of a semiconductor device 1 10 carries out thermal 
fatigue, and is finally destroyed. 

[0010] It is created in order that this invention may solve un~arranging [ of the above-mentioned 
conventional technique ], and the purpose is in offering the multilayer substrate which can 
constitute INTAPOZA which the destruction in a connection does not produce, and a substrate. 
[001 1] In order to solve the above-mentioned technical problem, invention according to claim 1 is 
the multilayer substrate which two or more layer laminating of a resin layer and the conductive layer 
was carried out by turns, and was constituted, and the coefficient of thermal expansion of the 
direction of a substrate flare in the condition that the less than 10 ppm [/degree C ] polyimide film 
was used, and the laminating of the coefficient of thermal expansion of the direction of a film flare 
was carried out to said each resin layer is the multilayer substrate carried out [ degree C ] in 3 
ppm/degree C or more less than 10 ppm /. Invention according to claim 2 is the multilayer substrate 
according to claim 1 with which the metal membrane 10 ppm [/degree C ] or more was used for said 
each conductive layer for the coefficient of thermal expansion of the direction of a film flare. 
Invention according to claim 3 is the multilayer substrate which two or more layer laminating of a 
resin layer and the conductive layer was carried out by turns, and was constituted. In said each 
resin layer The coefficient of thermal expansion of the direction of a film flare at least The polyimide 
film of the 1st sort of the range of 2 ppm/degree C or more 5 ppm/degree C or less, It is the 
multilayer substrate with which the metal membrane 10 ppm [/degree C ] or more was used for said 
each conductive layer for the coefficient of thermal expansion of the direction of a flare by the 
coefficient of thermal expansion of the direction of a film flare exceeding degree C in 5 ppm /, and 
using the polyimide film of the 2nd sort of the range of 30 ppm/degree C or less. Invention 
according to claim 4 is a multilayer substrate according to claim 3 which has three or more layers of 
said resin layers, said polyimide film of the 1st sort is arranged at the thickness direction central 
part of said multilayer substrate, and said polyimide film of the 2nd sort is a multilayer substrate 
according to claim 3 arranged at the surface layer part of said polyimide film of the 1 st sort. 
Invention according to claim 5 is a multilayer substrate according to claim 3 which has three or 
more layers of said resin layers, said polyimide film of the 1st sort is arranged more than two-layer 
at least, and said polyimide film of the 2nd sort is a multilayer substrate according to claim 3 
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arranged in the middle of said polyimide film of the 1st sort. Invention according to claim 6 is the 
multilayer substrate of claim 1 prepared at least in one side in the condition that a conductive 
projection is exposed to a front face thru/or claim 5 given in any 1 term. [ two or more ] Invention 
according to claim 7 is the multilayer substrate of claim 1 by which said metal layer was exposed at 
least to one side on the front face thru/or claim 6 given in any 1 term. Invention according to claim 
8 is a semiconductor device which has the multilayer substrate of claim 1 thru/or claim 7 given in 
any 1 term, and a semiconductor device and by which said semiconductor device is electrically 
connected to at least one layer of said conductive layer. Invention according to claim 9 is a 
semiconductor device according to claim 8, and the field where said semiconductor device of said 
multilayer substrate has been arranged is a semiconductor device arranged in the condition that a 
conductive projection is exposed to a front face in the field of the opposite side. [ two or more ] 
[0012] The multilayer substrate of this invention is constituted as mentioned above, the thermal 
stress which joins the connection part between a semiconductor device and a multilayer substrate 
since it is close to the coefficient of thermal expansion of 2.6 ppm/degree C of a semiconductor 
device is small, and it has been hard coming to generate destruction by thermal fatigue. 
[0013] Moreover, since the coefficient of thermal expansion of the multilayer substrate of this 
invention is the value of a between with a coefficient of thermal expansion [ of a mother board / of 
13-17 ppm/degree C ], and a coefficient of thermal expansion [ of a semiconductor device ] of 2.6 
ppm [/degree C ], when the multilayer substrate of this invention is used for INTAPOZA arranged 
between a mother board and a semiconductor device, it can ease a heat shrink with a big mother 
board. 

[0014] It is good to obtain a less than 10 ppm [/degree C ] laminated circuit board using a 
conductive layer with a coefficient of thermal expansion of 10 ppm [/degree C ] or more to carry 
out the laminating of the conductive layer and the less than 10 ppm [/degree C ] resin layer. 
[0015] Moreover, since it is difficult it is [ to carry out a laminating to a conductive layer using the 
resin layer of a different coefficient of thermal expansion ] good to obtain the multilayer substrate of 
a desired coefficient of thermal expansion to control the coefficient of thermal expansion of a 
conductive layer or the resin layer itself. When carrying out the laminating of the resin layer of a 
different coefficient of thermal expansion, the resin layer and less than 10 ppm [/degree C ] resin 
layer which exceed degree C in 10 ppm /can be combined. 
[0016] 

[Embodiment of the Invention] The sign 9 of drawi ng 7 shows the multilayer substrate of 1 operation 
gestalt of this invention. The laminating of the five-layer resin layer A1 - A5, and the conductive 
layer 81 of six layers - 86 is carried out by turns in that sequence, and this multilayer substrate 9 
is constituted. 

[0017] The polyimide film was used for the resin layer A1 - A5 at a conductive layer 81 - 86 using 
12 micrometers of thickness, and a copper film with a coefficient of thermal expansion of 21 ppm 
[/degree C ]. the coefficient of thermal expansion of the polyimide film, and the combination of 
thickness — changing — the 1- the 3rd laminated circuit board for evaluation was produced, and 
the coefficient of thermal expansion was measured. A measurement result is shown in the following 
table 1. 
[0018] 
[Table 1] 
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0019] As for the 1st substrate for evaluation, the coefficient of thermal expansion of the direction 
of a film flare used the thing 5 ppm [/degree C ] or less (here, it is 3 ppm/degree C altogether.) for 
the polyimide film (resin layer) AI of all five layers - A5. 

[0020] As for the 2nd substrate for evaluation, a coefficient of thermal expansion uses a thing 2 
ppm/degree C or more 5 ppm [/degree C ] or less (here, three layers are 3 ppm/degree C 
altogether.) for the polyimide film A2 of three layers of the thickness direction central part of the 
multilayer substrate 9 - A4. And a coefficient of thermal expansion exceeds degree C in 5 ppm /for 
the polyimide film AI of a surface layer part, and A5. and it is 30 ppm/degree C or less (here, it is 
15 ppm/degree C). The polyimide film was used. 

[0021] Contrary to the 2nd substrate for evaluation, the 3rd substrate for evaluation only polyimide 
film A3 of one layer of the thickness direction central part of the multilayer substrate 9 A 
coefficient of thermal expansion exceeds degree C in 5 ppm /, and it is 30 ppm/degree C or less 
(here, it is 18 ppm/degree C). A thing is used and a coefficient of thermal expansion is 2 
ppm/degree C or more 5 ppm/degree C or less (here, four layers are 4 ppm/degree C altogether.) 
to the polyimide film AI and A2 of a surface part, A4, and A5. The thing was used, the above- 
mentioned table 1 shows — as — the 1- in the 3rd substrate for evaluation, the whole coefficient 
of thermal expansion has become [ degree C ] in less than 10 ppm /. 

[0022] In addition, the polyimide film whose coefficient of thermal expansion is 3 ppm/degree C can 
make amines, such as pyromellitic dianhydride or 3 and 4, 3', acids, such as 4' biphenyl 
tetracarboxylic dianhydride, and a PARAJI amino biphenyl, 3, and 3 dimethyl 4, 4 diamine biphenyl, 
and 2 methyl PARAJI aminobenzene, able to react, and can be obtained. 
[0023] In order for a coefficient of thermal expansion to form the polyimide film which is 15 
ppm/degree C, pyromellitic dianhydride, 3, 4, 3'. 4' biphenyl tetracarboxylic dianhydride, etc. can be 
used for an acid. Moreover, diamine biphenyl ether, diamine pyridine, and 3, 3 'dimethoxy 4 and 4' 
diamine biphenyl, 4, and 4 '4, 4' diaminebenzene anilide etc. can be used for an amine. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



[Example] Next, the case where a semiconductor device is carried is explained using the multilayer 
substrate of this invention. With reference to drawin g 1 , the sign 1 shows the multilayer substrate 
of the 1st example of this invention. This multilayer substrate 1 has the resin layers 11-16 and six 

layers of conductive layers 21-26 at a time. 

[0025] Conductive layers 21-26 are constituted by the copper film of 12 micrometers of thickness, 
and the resin layers 11-16 are constituted by the polyimide film. Conductive layers 21-26 and one 
layer of resin layers 11-16 are arranged by turns [ each ], and the laminating is carried out so that 
21 to conductive layer 26 comrades may not contact 

[0026] The hole is formed in the predetermined location of the resin layers 12-16 located between 
conductive layers 21-26. each hole — inside, it fills up with the conductive matter (here copper) 
with plating etc., and the plug 30 is formed with packing. 

[0027] Patterning of the conductive layers 21-26 is carried out to a predetermined configuration, 
and wiring prolonged in the direction of a film flare of each conductive layers 21-26 is formed. 
Between wiring of each class, the plug 30 connects electrically. 

[0028] The projection which the bonding land is prepared by the conductive layer 26 exposed to the 
front face at this multilayer substrate 1, and was prepared in the semiconductor device etc. can be 
connected now to this bonding land. 

[0029] In the rear-face side, the conductive projection (here, he is a copper bump.) 31 is formed on 
the conductive layer 21 of the lowest layer. The conductive layer 21 by the side of a rear face is 
covered with the resin layer 11, and only projection 31 conductive tip is projected from the resin 
layer 1 1 . 

[0030] If the sign 1 of drawin g 2 (a) is the multilayer substrate of the 1st above-mentioned example, 
and turns the conductive projection 31 of the multilayer substrate 1 to the circuit pattern of mother 
board 42 front face, and turns the projection 112 of a semiconductor device 1 10 to the conductive 
layer 26 of the multilayer substrate 1 and it connects, the semiconductor device 51 of this invention 
shown in this drawing (b) will be obtained. In this semiconductor device 51, the electronic circuitry in 
a semiconductor device 1 10 is connected to the circuit pattern prepared in the mother board 42 
through the conductive layers 21-26 and plug 30 in the multilayer substrate 1. 
[0031] The coefficient of thermal expansion of the whole direction of a flare is less than 10 
ppm/degree C, and the multilayer substrate 1 (and multilayer substrates 2-5 after the 2nd example 
mentioned later) of this laminated structure produces the destruction by thermal fatigue neither in 
the projection 112 of a semiconductor device 110, nor the conductive projection 31 of the multilayer 
substrate 1. ' 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] The sectional view of the multilayer substrate of the 1st example of this invention 
[ Drawin g 2] (a), (b): Drawing for explaining the 1st multilayer substrate and semiconductor device of 
an example of this invention 

[Drawin g 3] (a), (b): Drawing for explaining the 2nd multilayer substrate and semiconductor device of 
an example of this invention 

[ Drawi ng 4] (a), (b): Drawing for explaining the 3rd multilayer substrate and semiconductor device of 

an example of this invention 

[D rawin g 5] (a), (b): Drawing for explaining the 4th multilayer substrate and semiconductor device of 
an example of this invention 

[ Drawin g 6] (a), (b): Drawing for explaining the 5th multilayer substrate and semiconductor device of 
an example of this invention 

[ Drawin g 7] The sectional view of the multilayer substrate of this invention used for measurement 
. [ Drawin g 8] Drawing for explaining INTAPOZA of the conventional technique 
[Description of Notations] 

I- 5 and 9 .... a multilayer substrate 

I I- 15, A1 - A5 .... Resin layer (polyimide film) 
21-26, B1 - B6 .... Conductive layer (copper film) 
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DRAWINGS 
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